Adoptive immunotherapy utilizing anti-CD19 chimeric antigen receptor T-cells for B-cell malignancies.
Genetically modified T-cells with forced expression of anti-CD19 chimeric antigen receptor (CD19 CAR) have demonstrated promising clinical results for relapsed and refractory B cell malignancies in early clinical trial settings. The first beneficial tumor regressions were identified among approximately half of CLL patients in 2011. Similarly, CD19 CAR T-cells achieved remissions in about 80% of aggressive B-cell lymphomas in 2012. Furthermore, in 2013 this cellular therapy showed an extremely high rate of efficacy against refractory CD19 positive acute lymphoid leukemia, which had been regarded as the most difficult to treat hematologic disease. Recently, despite the absence of CD19 expression by neoplastic plasma cells, patients with refractory multiple myeloma achieved stringent complete remission after this therapy coupled with high dose chemotherapy and autologous stem cell transplantation. However, there are significant toxicities. Cytokine releasing syndrome and neurotoxicity are recognized as life-threatening adverse events. Although phase I/II clinical trials have just started in Japan, given the exciting results obtained to date, this cellular therapy is expected to be a novel breakthrough immunotherapy for treating refractory B-cell malignancies.